Abstract
In this simple treatment, all the heats generated by a fission reaction are deposited to a medium in which 23 the fission reaction occurs. Actually γ-rays generated by neutron-nuclide reactions and radioactive decay 24 of unstable fission fragments transport in a core and deposit their energy to a medium which is different 25 from a originating medium. This is referred to as a γ-ray (or photon) transport effect on thermal power 26 distribution in the present paper.
27
Procedure of photon transport effect evaluation is quite simple; one has to calculate γ-ray sources from 28 neutron-nuclide reaction rate distributions, and perform a fixed source photon transport calculation with (Hazama, 2013) reports that the photon transport effect increases heats in fast 32 reactor blanket and shielding regions about 10%. The importance of the photon transport effect has been 33 well recognized and this effect has been taken into consideration somehow in fast reactor core design studies.
34
Although the photon transport effect can be easily evaluated as above mentioned, there is a difficulty 35 in calculating γ-ray sources originating from radioactive decay of fission fragments: so called the delayed 36 fission γ-rays. Since a strength and energy spectrum of the delayed γ-rays depend on an irradiation profile,
37
they cannot be uniquely determined. In actual calculations of the photon transport effect, however, fission 38 fragment compositions are calculated by assuming an appropriate irradiation condition and a unique delayed 39 γ-ray spectrum per a fission reaction is determined for each fissile nuclide. Then these γ-ray spectra are used 40 commonly during fuel depletion to calculate γ-ray sources. Some have assumed an infinite irradiation since 41 fission fragment compositions can be analytically calculated (Hazama, 2013; Maeda, 2013) . This infinite 42 irradiation assumption, however, considers only nuclide transmutations by radioactive decay and cannot 43 treat transmutations by neutron-nuclide reactions.
44
In the present study, we evaluate the photon transport effect on intra-subassembly thermal power distri- 
Treatment of fission fragment nuclide transmutation

63
Decay data of fission fragment nuclide such as decay constants, decay modes and their branching ratios, 
Neutron and photon transport calculations
76
We perform neutron and photon transport calculations for a two-dimensional fast reactor fuel subassem-77 bly model. The resonance self-shielding effect is evaluated by the method proposed by Tone (Tone, 1975) .
78
Whereas the numerical accuracy of this method is inferior to more advanced methods such as the sub-group 
127
• subassembly pitch: 11.56 (cm)
128
• duct (wrapper tube) thickness: 0.3 (cm)
129
• number of fuel pins in a subassembly: 169
130 Figure 4 shows irradiation time-dependent delayed γ-ray energy spectra in the inner core subassembly.
145
Whereas a little time dependence is observed in the shapes of these energy spectra, effect of this time-
146
dependence of γ-ray spectra seems negligible in actual γ-ray transport calculations. the outer core subassembly is omitted here since the almost same trend is observed as that for the inner 152 core subassembly. The thermal power is defined as a whole fuel subassembly power per a unit axial length.
153
Total thermal power gradually increases at the beginning of fuel depletion, and it begins to decrease after 154 100 hours of irradiation. This trend is found commonly in both the inner and outer core subassemblies. The 
Photon transport effect on thermal power distribution
165 Figure 7 shows the total thermal powers in fissile material regions (fuel pellet regions) which are 166 calculated with/without considering the photon transport and Table 2 summarizes region-wise thermal 167 powers at the irradiation step of 100 hours. Since consideration of the photon transport makes some of 
